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INTRODUCTION
In recent years, consumers, business operators, and governments are paying more and more attention to green development and environmental performance issues, with the rapid consumption of resources and serious environmental pollution. In this context, companies that want to have competitive advantage in the market cannot ignore the environmental factors in supplier selection. Choosing the appropriate green supplier can improve market competitive advantage and environmental performance. But choosing the right green supplier requires consideration of criteria such as product quality, cost, service capability, green image, and innovation capability. In essence, the process of choosing the best green supplier is a multi-criteria decision-making (MCDM) problem.
After Zadeh [1] proposed the concept of fuzzy sets (FS), FS were widely used. But the FS represent the uncertainty of decision information only by using the membership degree. Atanassov [2] proposed intuitionistic fuzzy sets (IFS) by introducing nonmembership degree, which can effectively deal with the problems that FS cannot handle. Gargov et al. [3] and Atanassov [4] extended the IFS to interval numbers, and proposed interval IFS (IIFS). Torra [5] defined hesitant fuzzy sets (HFS), which can deal with the uncertainty caused by the decision maker's hesitation well. Qian et al. [6] and Zhu et al. [7] defined generalized HFS and double HFS, respectively. However, sometimes the sum of membership The aggregation operators present the powerful tool for handling MCDM problem. Dombi [15] proposed Dombi operations, including T-norm and T-conorm, which show the advantage of good flexibility with the operation of parameters. Recently, several authors defined Dombi operations in IFS [16] , SVNS [17] , HFS [18] . Yager [19] proposed prioritized average (PA) operator by considering the priority relationship between the criteria. The PA operator has been widely used in a variety of fuzzy numbers, such as HFS [20] , uncertain linguistic sets [21] , interval-valued hesitant fuzzy [22] , INS [23] . In order to solve the relationship between the criteria, Bonferroni [24] proposed the Bonferroni mean (BM) aggregation operator. Yager et al. [25] defined weighted Bonferroni mean (WBM) operator based on the BM operator, but WBM has the disadvantage of non-reducibility. In order to overcome this deficiency, Zhou and He [26] defined the normalized weighted Bonferroni mean (NWBM) operator based on the WBM operator. Tian et al. [27] proposed the gray linguistic BM operator to address the situations where the criterion values take the form of gray linguistic numbers and the criterion weights are known. Each operator has its own unique advantages. Liu et al. [16] proposed some Dombi BM operators in the IFS environment. Khan et al. [28] proposed Dombi power BM operators in the INS environment. Nie et al. [29] proposed partitioned NWBM operator based on Shapley fuzzy measures, in the PFS environment. Considering the advantages of the Hamy mean operator, Li et al. [30] proposed Dombi Hamy mean operators in the IFS environment, and Wu et al. [31] proposed Dombi Hamy mean operators in the IIFS environment. Yager et al. [32] applied the Dombi operators to Picture fuzzy, and Zhang et al. [33] proposed Picture fuzzy Dombi Heronian mean operators. Wei and Zhang [34] introduced Bonferroni power operators into SVNS environment. Wang et al. [35] combined Frank operational laws to proposed Frank prioritized BM operator.
Choosing the right green supplier can eliminate some environmental impact and improve environmental performance. So far, the research of green supplier selection has achieved certain results. Noci [36] pointed out for the first time that measuring the environmental performance of green suppliers includes quantitative and qualitative indicators, and proposed a method of selecting green suppliers from the environmental perspective. Lee et al. [37] used Delphi method to distinguish traditional suppliers from green suppliers and proposed a fuzzy extended analytic hierarchy process model to evaluate green suppliers. Gao et al. [38] used intuitionistic fuzzy numbers for green supplier selection when criteria weights are unknown. Due to the complexity of the environment, the information available for evaluation selection is increasingly uncertain. Liang et al. [39] proposed the single-valued trapezoidal Neutrosophic preference relations as a strategy for tackling green supplier selection problems. Qin et al. [40] considered that decision makers are not entirely reasonable in making decisions, and extend the TODIM technique to solve MCDM problems, then proposed a new method for select the optimal green supplier in the interval type-2 FS environment. Yazdani et al. [41] comprehensively considered the evaluation criteria of traditional suppliers and green suppliers, and sorted green suppliers based on the quality function deployment model. Li et al. [42] demonstrated the advantages of probability HFS in decision making process, and combined probability HFS and the extended qualitative flexible multiple method to solve the problem of green supplier selection. Ji et al. [43] conducted a study on green supplier selection in the context of the single-valued Neutrosophic linguistic sets.
According to the existing literature, nobody proposed the Dombi operations of SVTNS, and nobody combined the PA operator with the BM operator for the SVTNS environment. Therefore, it is necessary to propose SVTNDPNDM operator. The SVTNDPNBM operator has some flexibility, and simultaneously considers the priority relationship and interaction between the criteria by integrating the Dombi operations, the PA operator and NWBM operator. In this paper, the SVTNS are used to represent the evaluation value corresponding to different green suppliers, which can represent more uncertain information. The selection of the PA operator can take into account the priority relationship between the criteria. The selection of the BM operator can take into account the interrelationship between the criteria, and introduce the Dombi operations for the flexibility of the operation. The rest of the paper is structured as follows: In the second section, the related concepts of the SVTNS, Dombi operations, PA operator and BM operator are introduced in detail. The third section proposes the new operator of SVTNS. The forth section builds a model for selecting suitable green suppliers. The fifth section gives a numerical example to prove the feasibility and adaptability of the proposed method. The last part is the conclusion.
PRELIMINARIES
This section introduces some concepts about the SVTNS, Dombi operations, PA operator, and BM operator. These will be used in later papers.
Single-Valued Triangular Neutrosophic Sets
The SVNS is a good representation of uncertain, incomplete, and inconsistent information in the real world, but decision makers often use fuzzy numbers rather than precise numbers to represent membership function. Biswas et al. [13] defined the SVTNS by combining the triangular fuzzy number and the SVNS. Definition 1. [13] Let X be a finite set of points (objects), let x denote a generic element in X, and E [0,1] be the set of all triangular fuzzy numbers on [0,1]. The SVTNS A in X is characterized by a truth-membership function T A (x), an indeterminacy-membership function I A (x) and a falsity-membership function F A (x). Then, the SVTNS A can be depicted as:
can be expressed as follows:
For convenience, we consider A = ⟨(a, b, c) , ( e, f, g ) , (r, s, t)⟩ as SVTN number, where (
Definition 2. [13] Let
, (r 2 , s 2 , t 2 )⟩ be two SVTN numbers, the rules of operations can be defined as follows:
) ⟩ , > 0
The above operations satisfy the following properties:
, ((r, s, t))⟩ be a SVTN number, the score function S and accuracy function H can be expressed as follows:
Definition 4. [13] Let A 1, A 2 be two SVTN numbers, according Definition 3 the order relations are defined as follows:
Dombi Operations
Information aggregation in multi-criteria decision making is a crucial step. However, the existing aggregation operators are flexibility lack. To overcome this deficiency, Dombi [15] proposed Dombi operations, including T-norm and T-conorm.
Definition 5. [15] Let s and t be any two real numbers. Then, the Dombi T-norm and Dombi T-conorm among s and t are depicted as follows:
PA Operator
When a decision maker makes a multi-criteria decision, all the criteria are not equally important, and there is a priority relationship between the criteria. Therefore, Yager [19] considering the priority relationship between the criteria proposed a PA operator. Definition 6. [19] Let C = {C 1 , C 2 , ⋯ , C n } be a set of criteria, and exists C 1 ≻ C 2 ≻ ⋯ ≻ C n priority relationship between the criteria. Where the value y under the criteria
Then the PA operator is depicted as follows:
where
, and H 1 = 1.
BM Operator
In some special cases, the criteria are dependent criteria. In order to solve the relationship between the criteria, Bonferroni [24] proposed the BM aggregation operator.
Definition 7.
[24] Let b i (i = 1, 2, ⋯ , n) be a collection of nonnegative real numbers and p, q > 0. The BM operator is depicted as follows:
However, in practical problems, multi-criteria decision usually needs to consider the importance of the criteria, and assign different weights to different criteria. Yager et al. [25] defined WBM operator based on the BM operator. Definition 8. [25] Let b i (i = 1, 2, ⋯ , n) be a collection of nonnegative real numbers and p, q
The WBM operator is depicted as follows:
There is a defect in this WBM operator that is non-reducibility. Zhou and He [26] further defined the NWBM operator based on the WBM operator.
The NWBM operator is depicted as follows:
DOMBI PRIORITIZED NORMALIZED BM OPERATOR OF SVTNS
This section proposes SVTNDBM operator. Afterwards, we define the SVTNDPNBM operator on the basis of the Dombi operations, the PA operator and NWBM operator. The SVTNDPNBM operator has some flexibility, and simultaneously considers the priority relationship and interaction between the criteria by integrating the Dombi operations, the PA operator and NWBM operator. Then, we prove several properties of the SVTNDPNBM operator.
Dombi Operations of SVTNS
This part introduces Dombi operations of SVTNS based on the Definition 2 and the Definition 5.
Definition 10. Let
, (e 2 , f 2 , g 2 ), (r 2 , s 2 , t 2 )⟩ be two SVTN numbers, ≥ 1 and > 0. Then, the Dombi T-norm and Dombi T-conorm of SVTNS can be depicted as follows:
3.
⋅
The SVTNDPNBM Operator
Now, based on these new Dombi T-norm and Dombi T-conorm of SVTNS, we define the SVTNDBM operator and the SVTNDPNBM operator.
Definition 11. Let
, (r i , s i , t i )⟩ (i = 1, 2, ⋯ , n) be a set of SVTN numbers, and p, q > 0. Then, the SVTNDBM operator can be depicted as follows:
This part proposes the SVTNDPNBM operator based on the PA operator and NWBM operator as Definitions 6 and 9. The SVT-NDPNBM operator is defined as follows:
Definition 12. Let C = {C 1 , C 2 , ⋯ , C n } be a set of criteria, and exists C 1 ≻ C 2 ≻ ⋯ ≻ C n priority relationship between the criteria. The performance value of object x under criterion C i is denoted by SVTN numbers
, (r i , s i , t i )⟩(i = 1, 2, ⋯ , n). Then the SVT-NDPNBM operator is depicted as follows:
where 
Theorem 1 can be proved by mathematical operations as follows:
According to Definition 10, we have,
Furthermore, according to Definition 10 we can prove that Theorem 1 is established.
Theorem 2. (Reducibility)
Let C = {C 1 , C 2 , ⋯ , C n } be a set of criteria, and C i (i = 1, 2, ⋯ , n) have the priority relationship. When w i = 1 n (i = 1, 2, ⋯ , n) is satisfied, the SVTNDPNBM operator is equivalent to the SVTNDBM operator.
Proof. When w i = 1 n (i = 1, 2, ⋯ , n), then w i w j 1 -w i = 1 n (n -1) , according to Definition 10, we can obtain that
Then, we can prove that Theorem 2 is established.
Theorem 3. (Idempotency)
, (r i , s i , t i )⟩(i = 1, 2, ⋯ , n) be a set of SVTN numbers, if all SVTN number are equal, i.e., x i = x. Then,
Proof. When x i = x, according to Definition 10, we can obtain that
Then, we can prove that Theorem 3 is established.
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METHOD FOR SELECTING GREEN SUPPLIER
Suppose that there are m green providers X = {x 1 , x 2 , ⋯ , x m } and n criteria C = {c 1 , c 2 , ⋯ , c n }. There is a correlation between the criteria, and different criteria have a strict priority relationship. Let U = ( a ij ) m×n be a single-valued triangular Neutrosophic decision matrix, where a ij = ⟨T ij , I ij , F ij ⟩ is the evaluation value of each green supplier under different criteria.
The following section is a sorting process for green suppliers based on the SVTNDPNBM operator.
• Step 1: Calculate the score value s ij of each a ij according to Definition 3. 
NUMERICAL EXAMPLE
Consider the green supplier selection problem in which a criterion has a priority relationship and a mutual relationship and cannot give corresponding weights to the example of the section. There are five green suppliers to choose X = {x 1 , x 2 , ⋯ , x 5 } and five evaluation criteria C = {c 1 , c 2 , ⋯ , c 5 }. The five criteria are product quality, cost, service capability, green image, and innovation capability. The priority relationship between the criteria is c 1 ≻ c 2 ≻ c 3 ≻ c 4 ≻ c 5 . Table 1 is a single-valued triangular Neutrosophic decision matrix. The elements in the Table 1 represent the corresponding evaluation values under the five criteria.
Step 1: Calculate the score value s ij of each a ij according to Definition 3. The calculation results are shown in Table 2 .
Step 2: Determine the relevant weight according to each s ij . The calculation results are shown in Table 3 .
Step 3: Assume = 1, p = q = 1 and aggregate the evaluation values of each green suppliers based on Definition 12 and the results of Step 2. According to this, the comprehensive evaluation value of the green suppliers can be obtained as follows: Step 4: Calculate the value S (x i ) , H (x i ) (i = 1, 2, ⋯ , m) of the green suppliers after aggregation according to Definition 3. And the calculation results are shown in Table 4 .
Step 5: Sort by the results of step 4.
Since S (x 1 ) > S (x 2 ) > S (x 5 ) > S (x 3 ) > S (x 4 ), according to Definition 4, we sort the green suppliers as
Step 6: Replace , p, q with different values and compare analysis.
In order to consider the influence of parameters on the ordering, this step analyzes the influence of the change of on the ordering when p, q = 1, and the effect of the change of p, q on the ordering when = 1. The effect of the change of is shown in Table 5 , and the results of the change of p, q are shown in Table 6 .
Step 7: Comparative analysis
Compare the method proposed in this paper with the methods in other literatures, the results are shown in Table 7 . Table 5 The ranking orders of different .
Score Value
Ranking Order Table 6 The ranking orders of different p, q.
p, q
Score Value Ranking Order As shown in Tables 5 and 6 , the best green supplier is always x 1 , no matter how the parameters change. As shown in Table 7 , the best green supplier is always x 1 , no matter which method is used. These results demonstrate that the applicability and stability of the SVT-NDPNBM operator proposed in this paper.
CONCLUSION
In this paper, we use SVTNS to indicate the evaluation value, and use the triangular fuzzy number to represent the truth-membership function, the indeterminacy-membership function and the falsity-membership function, which can retain more uncertain information of the object to be evaluated. The main contribution of this paper is to consider the advantages and flexibility of Dombi operations, PA operator, and BM operator, and combine them to propose the SVTNDPNBM operator. The new aggregate operator takes into account the priority relationship and the interrelationship between the criteria. To make the new aggregate operator more flexible, this paper introduces the Dombi operations. The feasibility of the SVTNDPNBM operator is verified by the example chosen by the green supplier, and the stability of the SVTNDPNBM operator is verified by the change of the parameters.
In the future, due to the variety of operators, we can combine different operators and propose new operators. At the same time, we can further explore the different properties and applications of the SVTNS.
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